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DEMOGRAPHIC AND CLINICAL FEATURES WITH SURGICAL CONSIDERATIONS IN 

ADULT CRANIOPHARYNGIOMAS: A ROMANIAN NEUROSURGICAL CENTER EX-

PERIENCE (Abstract): Craniopharyngiomas (CPs) are rare benign epithelial tumors of the sel-

lar-suprasellar region that remain surgically challenging. Aim: To evaluate the clinical, imag-

ing, pathological and surgical aspects of CPs diagnosed in adult patients as such previous anal-

yses are rare. Materials and methods: We performed a retrospective study that included adult 

patients (≥18 years) with surgical treated and pathologically confirmed CP between January 

2016 and December 2021. Eligible cases were analyzed regarding demographic data, clinical 

presentation, and surgical approach. Results: Eleven adult patients were included (mean age 

46.6 ± 12.6 years), with a slight female predominance (54.5%). Two peaks in patients’ age 

were noted: one in the fifth decade of life (40- to 49-year-olds) and another in the seventh dec-

ade of life (60- to 69-year-olds). Visual disturbances were the most frequent presenting symp-

tom (81.8%), but headache (54.5%), endocrine disfunctions (36.36%), and neurocognitive 

symptoms (27.3%) were also identified. Open craniotomy was performed in 72.7% of cases, 

while extended endoscopic endonasal approach was realized in the rest of the cases. Subtotal 

resection was achieved in 63.6% of all cases. Conclusions: The findings of our study align 

with published data, while highlighting specific diagnostic peculiarities in Romanian adult pa-

tients with craniopharyngiomas. Keywords: CRANIOPHARYNGIOMA; ADULT PA-

TIENTS; VISUAL DISTURBANCES; SURGICAL APPROACH.  

INTRODUCTION 

Craniopharyngiomas CPs) are rare in-

tracranial epithelial tumors that develop 

from remnants of Rathke’s pouch due to 

errors occurring in the process of differen-

tiation during embryogenesis (1). 

Even though, from a histologically point 

of view, CP was first described more than a 

century and a half ago and the first success-

ful surgical resection of such a tumor was 

performed at the beginning of the 20th cen-

tury (2,3), this entity is still considered “a 

challenging tumor of the sella” (4) due to its 

proximity to vital neurovascular structures 

and the difficulties in surgical interventions 

when surgeons try to reach the tumor. 

Although both 2021 WHO 5
th

 edition of 

Classification of CNS tumors (5) and the 
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latest 2025 WHO 5
th

 edition Classification 

of Endocrine Tumors (6) assign grade 1 

malignancy to craniopharyngioma, this 

tumor is associated with varied clinical 

manifestations, elevated recurrence, long-

term postsurgical comorbidities, but also 

with a high risk of mortality (7-10). 

In the United States, the incidence of 

pathologic-confirmed CP was 0.16 per 

100,000 persons. This tumor has a bimodal 

distribution, with two peaks, one in child-

hood (5- to 9-year-olds) and another in 

adults (55 - to 69-year-olds) (1). 

In adults, these tumors account for 1-

3% of all primary intracranial tumors (11), 

but it is believed that the incidence could 

increase in the coming period due to wide-

spread use of cranio-cerebral computed 

tomography (CT) and Magnetic Reso-

nance Imaging (MRI) whenever a neuro-

logical or endocrinological symptoms 

appear (12). 

In recent years, comprehensive studies 

on the demographic, clinical, imaging, 

pathological and surgical aspects of CPs 

are mostly review-type (11, 13-15), and 

those based on case series are quite rare, 

often analyzing a very small number of 

patients (16, 17). In addition, reports on 

CPs identified in children (12, 18, 19) are 

more numerous than those dedicated to 

craniopharyngioma diagnosed in adults 

(20) or studies that include both pediatric 

and adult patients (21). 

Considering that some differences in 

tumor biology, clinical presentation and 

functional outcomes have been reported 

depending on age (22), in the present study, 

we performed a retrospective analysis of 

CPs diagnosed in adult patients and treated 

in the Prof. Dr. N. Oblu Clinical Emergen-

cy Hospital in Iași, Romania, which is a 

tertiary care center with a reference area of 

approximately 5 million inhabitants. The 

aim of this study was to evaluate the clini-

cal, imaging, pathological and surgical 

aspects of CPs diagnosed and treated in this 

health institution in adult patients and to 

compare these data with data from similar 

studies in the literature, as such previous 

analyses are rare. Such data may provide a 

new perspective on this disease in adults, 

providing useful information for future 

treatments. 

 

MATERIALS AND METHODS 

The study was approved by the Ethic 

Committee of Prof. Dr. N. Oblu Emergency 

Clinical Hospital, Iași, Romania (No. 1333/ 

January 1
st
, 2023), as a quality control 

study. Informed consent was obtained from 

all patients included in this study. 

A retrospective study of patients who 

underwent surgical intervention for CP for a 

period of 6 years (January 1, 2016 and De-

cember 31, 2021) in the Department of Neu-

rosurgery, Prof. Dr. N. Oblu Emergency 

Clinical Hospital, Iași, Romania, was per-

formed.  

The inclusion criteria were as follows: 

(1) adult patients (aged 18 years and older) 

admitted in any Neurosurgery Departments 

during the study period within the Hospital 

and having pathologically confirmed diag-

nosis of a CP; (2) all clinical, imaging, 

pathological and surgical data available. 

The exclusion criteria were as follows: 

(1) Pediatric patients (aged less than 18 

years) admitted in any Neurosurgery De-

partments during the study period within 

the Hospital and having pathologically 

confirmed diagnosis of a CP; (2) absence 

of informed consent; (3) unavailability of 

relevant clinical data; (4) previous resec-

tion or radiotherapy for their CP. 

Over the analyzed period, searching in 
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the hospital database identified 18 patients 

with pathologically confirmed CP. Seven 

patients were excluded after meticulous 

scrutiny based on exclusion criteria. Final-

ly, 11 patients were found eligible for fur-

ther analysis. 

For these 11 patients, data were collect-

ed from medical records and included: 

patients' demographic data (gender and 

age), presenting symptoms at admission, 

tumor location identified on magnetic reso-

nance imaging (MRI), as well as type of 

the surgery (transcranial approach vs. en-

donasal approach) and extent of tumor 

resection (total vs. subtotal).  

The information was collected using a 

data collection sheet. Due to the small 

sample size, all correlations were analyzed 

descriptively; some values were reported as 

a number, or as a number and percentage, 

while others as a mean ± SD value or as a 

median value. 

RESULTS 

In 6 years, 11 adult patients with CP 

met the inclusion criteria for the present 

study. Their mean age at diagnosis was 

46.6 ± 12.6 years (range 23-64), with a 

median age of 46 years. There was a slight 

female predominance (54.5%), the female-

to-male ratio being 1.2: 1.  

In the present series, the presence of 

two peaks in the identification of cranio-

pharyngioma is noted: one in the fifth dec-

ade of life (40- to 49-year-olds) and anoth-

er in the seventh decade of life (60- to 69-

year-olds (fig. 1). 

Because symptom reporting was hetero-

geneous, all of them were coded into stand-

ardized categories based on narrative descrip-

tions (tab. I). Visual disturbances were the 

predominant presenting symptom, observed 

in 81.8% of all cases, including blindness, 

visual field defects, and decreased visual 

acuity. 

 

 
Fig. 1. Craniopharyngiomas distribution along the life decades in the study cohort.  

 

Headache was reported by 54.5% of all 

patients, while endocrine disfunction was 

identified in 36.36% of all cases, diabetes 

insipidus being documented in 18.2% of all 
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cases. 27.3% of all cases exhibited neu-

rocognitive symptoms such as confusion, or 

somnolence. 

MRI tumor evaluation for CP location 

(tab. II) demonstrated a predominant supra-

sellar involvement, either isolated or com-

bined with sellar extension (5/11 cases; 

45.45%). Development of a CP in peri 

mesencephalic cistern was observed in a 

minority of cases (9.1%). Also, pure third 

ventricle (V3) location was rare (9.1%). 

Suprasellar tumor development with V3 

extension was identified in 18.2% of cases. 

Prepontine tumor extension was recorded 

in 9.1% of cases. Wide tumor extension 

(prepontine and into the Sylvian fissure) 

was also identified in only 9.1% of cases. 

Surgical resection (tab. III) was per-

formed through open craniotomy in 8 cases 

(72.7%) (fig. 2) and by extended endoscop-

ic endonasal approach in 3 cases (27.3%) 

(fig. 3). Gross total resection was achieved 

in 4 cases (36.4%) subtotal resection in 7 

cases (63.6%). 

  

TABLE I. 

Clinical characteristics of the study cohort 

MAIN PRESENTING SYMPTOMS n (%) 

Visual disturbances (blindness, visual field defects,  

decreased visual acuity) 
9 81.8% 

Headache 6 54.5% 

Endocrine disfunction 4 36.36% 

 Diabetes insipidus 2 18.2% 

 Pituitary FSH and LH deficiency 1 9.1% 

 Pituitary GH and ACTH deficiency 1 9.1% 

Neurocognitive symptoms (confusion, somnolence) 3 27.3% 

 

TABLE II. 

Craniopharyngioma locations identified on MRI scans 

TUMOR LOCATION (MRI) n % 

Exclusive development in suprasellar region 2 18.2% 

Exclusive development in peri mesencephalic cistern 1 9.1% 

Exclusive development in the V3 1 9.1% 

Sellar and suprasellar development 3 27.3% 

Suprasellar development with V3 extension 2 18.2% 

Suprasellar development with prepontine extension 1 9.1% 

Sellar and suprasellar development, with prepontine and 

Sylvian fissure extensions 
1 9.1% 
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TABLE III. 

Surgical management of patients with craniopharyngiomas, including type of surgical 

approach and extent of tumor resection in the present series (n = 11).  

SURGICAL VARIABLE n (%) 

Types of surgical approach   

 Extended endoscopic endonasal approach 3 27.3% 

 Open craniotomy 8 72.7% 

o Trans callosal / trans ventricular approach 4 36.4% 

o Fronto-temporal/ pteryonal approach 4 36.4% 

Extent of tumor resection   

 Gross total resection (macroscopic) 4 36.4% 

 Subtotal resection 7 63.6% 

  

 
Fig 2. A) and B) images - preoperative MRI showing a suprasellar lesion with contrast 

enhancement (circle), the normal pituitary gland (arrow) and the optic nerves (arrow head) 

and a calcified portion (circle). C) To F) images: intraoperative pteryonal approach - 

showing on C) - the optic nerve (arrow) and the calcified portion of the lesion (star),  

D) - optic nerve and the optic chiasm (arrowhead), the pituitary gland (square) and the 

Lilliquist membrane (circle), E) - intraoperative aspect after tumoral resection showing the 

optic nerve (arrow head) right carotid artery (circle) and the optical -carotid window (oval); 

F) - same image at lower magnification. 
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Fig 3. A and B MRI with contrast enhancement showing a cystic suprasellar lesion (star) the 

superior displacement of the optic chiasm (arrows) and the normal pituitary gland at the level 

of the sella (square). C-F intraoperative images (extended endoscopic transsphenoidal  

approach): C - at the level of the sphenoid sinus showing the opening of the dura (arrow 

heads) with exposing of the lesion (star), D - closer view of the tumor, E - intraoperative  

aspect after partial resection showing the tumor capsule (star) with close adhesion to the A2 

segment of anterior cerebral artery (ACA) (arrow), the right optic nerve (arrow head), and 

the right basal frontal lobe (circle), F - final step of the resection showing the right optic 

nerve (arrowhead), the particular anatomic conformation (fenestration) of the anterior  

communicating complex (arrow) and a small tumor capsule remnant on the A2 segment of 

left ACA (star). G-H postoperative MRI showing the reconstruction of the skull base with  

fat plug (star), and the anatomic integrity of the anterior communicating complex (arrows).  
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DISCUSSION 

Craniopharyngiomas diagnosis and 

management remain challenging because of 

their complex anatomy, heterogeneous 

imaging appearance, and frequent overlap 

with other sellar and suprasellar lesions 

(23). 

The literature reports that CP has a bi-

modal age distribution with two peaks: one 

at age 5-14 years and the second at age 45-

74 years (24), which may suggest the influ-

ence of certain underlying biological or 

environmental factors that contribute to the 

age-related incidence of the disease (25). 

The present cohort, made up of adult 

patients (≥ 18 years old), included predom-

inantly middle-aged adults (mean age 46.6 

years) with a slight female predominance. 

Our data are different from those reported 

by others who found a slightly male predi-

lection (26) or, more recently, no gender 

predilection (11). The demographic profile 

of the present cohort is also different from 

those reporting only one peak of CP inci-

dence in adult patients, either in age group 

40-44 years (26, 27) or 45-74 years (24). 

We found a small shift from the reported 

data because we identified two separate 

peaks (at 40-to 49 years-old and at 60- to 

69-years-old). These new data can signify a 

change in tumor biology or a particularity 

for our study group.  

From a clinical perspective, CP presen-

tation in adults is often insidious with 

many and various symptoms that can be 

difficult for patients as well as for clini-

cians to identify early (16). Because CPs 

develop in close proximity to vital struc-

tures (optic pathways, hypothalamus, thal-

amus, brain stem), their clinical spectrum 

includes endocrine, visual, and neurologi-

cal impairment, as well as hypothalamic 

syndrome and increased intracranial pres-

sure syndrome (23, 28).  

The high prevalence of visual disturb-

ances in our cohort (81.8%) closely mirrors 

reported rates ranging from 60% to over 

84% in adult and mixed populations (10, 

27) reflecting the frequent suprasellar ex-

tension and optic chiasm compression 

characteristic of CPs (25). However, visual 

symptoms are common to multiple other 

sellar region tumors and therefore lack 

discriminatory value.  

The identification of visual disturbances 

in a high percentage in the present series 

also reflects the fact that the patients pre-

sented late to the neurosurgeon when CP 

already developed as a bulky tumor, with 

wide extension into neighboring structures, 

including the optic chiasm and hypothala-

mus. 

Increased intracranial pressure due to 

voluminous tumor itself or to the hydro-

cephalus resulting from compression of V3 

determine headache, which can occur in 

35% - 68% of cases (10, 27). In the present 

study, the identified value for headache 

falls between these values, which demon-

strates that even though the cohort was 

small, the data obtained are correct and 

align with those reported by authors from 

other countries. Also, in the present cohort, 

the frequent association with headache and 

hydrocephalus further emphasizes the mass 

effect exerted by these lesions, particularly 

in tumors with intraventricular extension. 

Compression of the pituitary gland by 

any lesion cause anterior pituitary dysfunc-

tion with variable deficiencies of Growth 

Hormone (GH), gonadotropins [Follicle-

Stimulating Hormone (FSH) and Luteiniz-

ing Hormone (LH)], Adrenocorticotropic 

Hormone (ACTH), or Thyroid Stimulating 

Hormone (TSH). The literature reported 

that the most common deficiency encoun-
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tered in CPs are those of GH (86% of cas-

es) (27), gonadotropins (40%), ACTH 

(25%), and TSH (25%) (25). Compression 

of the pituitary stalk and/or hypothalamus, 

determine hypothalamic-pituitary dysfunc-

tion with vasopressin deficiency manifest-

ing as diabetes insipidus that appear in 17-

38% of cases (25, 27). In the present co-

hort, adult patients with CPs also presented 

at admission some endocrine dysfunction, 

but the percentages are much lower than 

those reported by other authors, probably 

because they were not properly investigat-

ed preoperatively given the diagnostic error 

upon admission to the hospital. 

Cognitive deficits (such as impaired 

memory, attention, and reduced processing 

speed), or sleep disorders (somnolence) 

appear in 17% to 71.5% of CP patients, 

especially in those with voluminous tumors 

that compress the hypothalamus (16, 29). 

The values obtain in the present series align 

with these reported percentages. 

CPs have exceedingly a heterogeneous 

topography because these tumors may arise 

anywhere on the path of embryonic cell 

migration (7). Most CPs are located in the 

sellar and parasellar regions (23), an aspect 

also identified in the present series.  

CPs can extend in all the directions: su-

perior, inferior, lateral, anterior and poste-

rior. MRI plays a pivotal role in evaluating 

the complex patterns of extension of CPs 

and their relationship with adjacent neuro-

vascular structures. 

These tumors may extend superiorly 

from the suprasellar region with compres-

sion of the third or lateral ventricles, later-

ally into parasellar regions and cavernous 

sinuses, anteriorly toward the frontal lobes 

with displacement of the anterior cerebral 

arteries, or posteriorly into the peri mesen-

cephalic cisterns, brainstem, and cerebellar 

spaces. Inferior extension to the sellar re-

gion, paranasal sinuses and nasopharynx 

may also be observed.  

Accurate identification of these exten-

sion patterns is essential for surgical plan-

ning, guiding the choice between total and 

subtotal resection, and for differentiating 

craniopharyngiomas from other extensive 

skull-base lesions (30). 

The tumor can also develop in the V3, 

either within the neural tissue of the infun-

dibulum and tuber cinereum, which are 

components of V3, or strictly in V3, origi-

nating in its subependymal area (31). How-

ever, the incidence of purely intraventricu-

lar CPs accounts for 0.5 to 11% of all cas-

es, as we also found in the present study. 

Most important is the fact that CPs located 

in V3 posse surgical challenges because of 

the complex and vital surrounding struc-

tures, including the hypothalamus, infun-

dibulum, optic pathways, limbic system, 

and nearby vasculature (32). 

Ectopic locations of CP have also been 

identified in adults, but they are extremely 

rare, published only as isolated case re-

ports. As far as we know, CP location in 

the prepontine cistern, a situation in which 

there is no sellar involvement or endocrine 

dysfunction (33), in the temporal lobe with 

no connection to the craniopharyngeal duct 

(34), the nasopharynx, the posterior fossa, 

and the spine (7), or orbit (35) have been 

reported. 

Although limited in terms of the small 

number of cases, two of these ectopic loca-

tions of the CP were also identified in the 

present series, namely in V3 and the peri 

mesencephalic cistern, which, prior to the 

pathological diagnoses, determined an 

erroneous imaging diagnosis and a real 

surgical challenge. 

Surgical management remains the cor-
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nerstone of CP treatment. The choice of the 

type of surgical approach is adapted to each 

individual case, but also in correlation with 

the equipment of each hospital and the 

presence of at least one neurosurgeon spe-

cialized in such surgical interventions. The 

goal of a quality surgical intervention is to 

achieve a radical resection while minimiz-

ing damage to the surrounding vital neuro-

vascular structures, especially the hypo-

thalamus (21). 

In the present series, surgical treatment 

was performed predominantly through open 

craniotomy approaches, reflecting frequent 

large tumor extension into the surrounding 

neuroanatomical structures, while endo-

scopic endonasal surgery was reserved for 

selected midline lesions.  

Recent literature has reported increasing 

use of endoscopic endonasal approaches in 

selected midline lesions; however, these 

approaches are generally reserved for tu-

mors with favorable anatomy and limited 

lateral or ventricular extension, offering a 

direct midline corridor while minimizing 

brain retraction. Also, it has the advantage 

of a gross total resection ranging of up to 

70% in some series (36, 37). 

In the present study, due to the predom-

inance of large tumors with adherence and 

large invasion into adjacent vital neural 

structures, the surgeon took the decision to 

make a subtotal resection in two thirds of 

cases in order to avoid postoperative mor-

bidity. The introduction of the extended 

endonasal endoscopic approach and the 

existence of a well-trained neurosurgeon 

led to a reconsideration of this tactic in our 

hospital. 

 

CONCLUSIONS 

This study offers a detailed analysis of 

demographic, clinical, and surgical data 

showing their utility in the management 

decisions of patients with craniopharyngi-

omas. Overall, the present cohort shows 

strong concordance with published series, 

but also highlighted certain particularities 

that are probably related to the genetic 

pools of the patients studied and to the 

craniopharyngioma changing biology in the 

last years. We found out two peaks of the 

incidence of craniopharyngioma develop-

ing in adults, a slight predominance of 

affecting female patients, and some par-

ticular and rare locations of craniopharyn-

giomas, such as ventricle 3 and peri mesen-

cephalic cisterns. The predominance of 

transcranial approaches in our cohort is 

comparable to many contemporary surgical 

series, particularly in craniopharyngiomas 

with large tumor volume and suprasellar or 

intraventricular extension. 
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